DESCRIPTION 

PAPER CONTAINER FOR FLUID HAVING SPOUT PLUG 

Technical Field 

The present invention relates to a paper container for fluid 
having a spout plug in which the spout plug formed of a spout being 
positioned on a spout hole part for cutting and opening and 
incorporating a rotary opening blade and a cap, is fitted to a top 
panel having the spout hole part for cutting and opening, in which 
a spout hole formed in a paper base material is sealed by a sealing 
layer, in which the sealing layer sealing the spout hole is cut 
and opened by the rotary opening blade . 

Background Art 

Conventionally, due to its ease of fluid pouring, paper 
containers have been widely used for fluid having a spout plug. 
The spout plug is formed from a spout being positioned on a spout 
hole part for cutting and opening and incorporating an opening blade 
and a cap, and is fitted to a top panel having the spout hole part 
for cutting and opening . A spout hole formed in a paper base material 
is sealed by a sealing layer, in which the sealing layer sealing 
the spout hole is cut and opened by the opening blade . 

As examples of such a paper container for fluid having a spout 
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plug have been proposed for a number of containers equipped with 
a cut and opened piece fall prevention mechanism for preventing 
the cut and opened piece of the sealing layer from falling into 
the container, since the cut and open piece of the sealing layer 
is produced when the sealing layer of the spout hole part is cut 
and opened by the opening blade of the spout plug. 

In most cases, the cut and opened piece fall prevention 
mechanism is provided in the spout plug. In a known example of such 
a paper container for fluid having a spout plug, the opening blade 
incorporated in the spout of the spout plug is of a rotary type, 
and the cut and opened piece fall prevention mechanism is a rotation 
regulating portion effecting regulation such that the rotation angle 
of the opening blade in the cutting the sealing layer is less than 
360 degrees. Thereby making it possible to effect cutting while 
leaving a part of the cut and opened piece uncut (see, for example, 
WO 03/002419) . 

In another known paper container for fluid having a spout plug, 
the opening blade incorporated in the spout of the spout plug is 
of a push- in type, and the cut and opened piece fall prevention 
mechanism is provided a blade- less portion in a part of the opening 
blade. Thereby making it possible to effect cutting while leaving 
a part of the cut and opened piece uncut (see JP 10-194276 A) . 

Most of the paper containers for fluid having a spout plug 
formed of a spout incorporating an opening blade and a cap as described 



above, are gable top type paper containers for fluid, adopted as 
paper containers for fluid for accommodating contents having a 
relatively short preservation period. Recently, however, from the 
viewpoint of ease of pouring, aseptic (germ- free) filling type and 
brick type paper containers for fluid for accommodating contents 
having a relatively long preservation period (hereinafter referred 
to as aseptic/brick type paper containers for fluid) have also come 
to be required to be equipped with a spout plug formed of a spout 
containing an opening blade and a cap. 

However, in a paper container for fluid for accommodating 
contents having a long preservation period, the sealing layer is 
thicker than that of a paper container for fluid for accommodating 
contents having a short preservation period in order to maintain 
the long-periodpreservationproperty for the contents . As a result , 
with the opening blade incorporated in the spout of the spout plug, 
as disclosed in WO 03/002419 , which is regulated such that the rotation 
angle for cutting the sealing layer is less than 360 degrees, the 
cutting property is rather insufficient, and the cutting is difficult 
to perform. With the push- in type opening blade contained in the 
spout of the spout plug as disclosed in JP 10-1942 76 A, which is 
regarded as inferior to the rotary type opening blade in terms of 
cutting property, the cutting is still more difficult to perform. 

It has been found through experimentation that this problem 
can be solved by adopting as the opening blade, a rotary type opening 

3 



•1 



blade, which is superior to the push- in type opening blade in terms 
of cutting/opening property, and setting the rotation angle of the 
opening blade in cutting the opened piece to be 3 60 degrees or more. 
However, this results in a problem in that the cut and opened piece 
produced when effecting cutting and opening with the opening blade 
is cut completely and falls into the container to be mixed into 
the contents as foreign matter. 

Summary of the Invention 

It is an object of the present invention to provide a paper 
container for fluid having a spout plug and a sealing layer that 
can be cut easily and reliably by the opening blade of the spout 
plug, leaving an uncut part, thereby making it possible to prevent 
the cut and opened piece from falling into the container and clogging 
the spout hole . 

The object of the present invention is attained by providing 
a paper container for fluid having a spout plug in which the spout 
plug is formed of a spout positioned on a spout hole part for cutting 
and opening and incorporating a rotary opening blade and a cap, 
and is fitted to a top panel having the spout hole part for cutting 
and opening. The spout hole is formed in a paper base material and 
sealed by a sealing layer, characterized by including a cut and 
opened piece fall prevention mechanism for leaving, in the spout 
hole part for cutting and opening, uncut a part of the cut and opened 
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piece produced when the sealing layer is cut and opened by the rotary 
opening blade of the spout plug and for endowing the uncut part 
of the cut and opened piece with a hinge function. 

In this embodiment , when opening the spout hole part for cutting 
and opening, cutting is effected by rotating the rotary opening 
blade of the spout plug by 360 degrees or more, whereby it is possible 
to effect opening easily and reliably even when the sealing layer 
is thick. Further, in the spout hole part for cutting and opening, 
there is provided a cut and opened piece fall prevention mechanism 
by which a part of the cut and opened piece produced when the sealing 
layer is cut and opened by the rotary opening blade of the spout 
plug is left uncut and is endowed with a hinge function, so that 
the cut and opened piece is prevented from falling into the container, 
and the uncut part is pressed to be bent by the rotary opening blade, 
with the uncut part being used as a hinge, whereby it is possible 
to prevent the spout hole from being clogged by the cut and opened 
piece - 

Further, the cut and opened piece fall prevention mechanism 
is provided on the paper container side, and there is no need to 
provide a cut and opened piece fall prevention mechanism in the 
spout plug, so that the construction of the spout plug is simplified, 
which makes the production of the paper container so much easier 
and helps to achieve a reduction in cost. 

It is preferable that the cut and opened piece fall prevention 



mechanism provided in the spout hole part for cutting and opening 
be fomned of a protrusion which is provided on a part of the periphery 
of the spout hole provided in the paper base material and which 
protrudes into the spout hole. 

In this embodiment , when opening the spout hole part for cutting 
and opening, the rotating rotary opening blade r*uns on the protrusion 
protruding from a part of the periphery of the spout hole provided 
in the paper base material into the spout hole , whereby the protrusion 
remains as an uncut part and is pushed to be bent, so that it is 
possible to prevent the cut and opened piece of the sealing layer 
cut by the rotary opening blade from falling into the container. 
Further, since the cut and opened piece connected to the protrusion 
is in a bent state, it is possible to prevent the spout hole from 
being clogged by the cut and opened piece. Further, since the 
construction of the cut and opened piece fall prevention mechanism 
is simple, the production of the container is facilitated, thereby 
achieving a reduction in cost . 

It is preferable that the hinge portion be formed at a base 
portion of the protrusion by piercing or half -cutting or creasing 
the paper base material along all or a part of a line connecting 
portions near the ends of the base portion of the protrusion. 

In this embodiment, the hinge portion is formed at the base 
portion of the protrusion, so that, when the rotary opening blade 
runs on the protrusion, the protrusion is easily bent starting with 



the hinge portion, whereby the rotary opening blade glides on the 
upper surface of the protrusion, and the force applied to the 
protrusion is dispersed. Thus, there is no fear of the protrusion 
being damaged, and it is possible to reliably leave an \incut part 
in a part of the cut and opened piece of the sealing layer. Further, 
the protrusion may be easily pressed to be bent starting with the 
hinge portion formed at the base portion thereof by the rotary opening 
blade running on the upper surface thereof, so that the cut and 
opened piece connected to the protrusion is also brought into a 
bent state, and the spout hole is prevented from being clogged by 
the cut and opened piece . 

It is preferable that the radius of a cutting line of the rotary 
opening blade of the spout plug mounted onto the spout hole part 
for cutting and opening provided in the top panel be smaller than 
the radius of the spout hole provided in the paper base material, 
and be larger than the distal end of the protrusion protruding into 
the spout hole . 

In this embodiment , when opening the spout hole part for cutting 
and opening, the rotating rotary blade can reliably run on the 
protrusion, whereby it is possible to reliably leave an uncut part 
in a part of the cut and opened piece of the sealing layer. 

Brief Description of the Drawings 

Fig. 1 is a perspective view of a paper container for fluid 
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having a spout plug according to an embodiment of the present 
invention . 

Fig. 2 is an enlarged plan view of a spout hole part for cutting 
and opening provided in a top panel, and Fig. 3 is a sectional view 
taken along a line A- A of Fig. 2. 

Fig. 4 is a longitudinal sectional view of a spout plug mounted 
to the spout hole part for cutting and opening. 

Fig. 5 is an explanatory view of the spout hole part for cutting 
and opening provided on the top panel and the spout plug. 

Figs. 6 (a) , 6 (b) , 6 (c) , and 6 (d) are explanatory views showing 
configurations of spout holes provided in a paper base material 
according to the embodiment of the present invention. 

Figs. 7 (a) , 7 (b) , 1 (c) , and 7 (d) are explanatory views showing 
other examples of configurations of spout holes provided in a paper 
base material according to the embodiment of the present invention. 

Fig. 8 is an explanatory longitudinal sectional view showing 
the spout hole part for cutting and opening in an opened state. 

Detailed Description of the Invention 

Embodiments of the present invention will be described in more 
detail with reference to the accompanying drawings. 

Figs. 1 through 8 show a paper container for fluid having a 
spout plug according to an embodiment of the present invention. 

In the figures, reference numeral 1 indicates a container main 
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body, which is not different from that of a well -known paper container 
for fluid. In this embodiment, it is a brick type container, and 
is formed of a container material 2 shown in Fig. 3. 

More specifically, as shown in Fig. 3, on the front surface 
of the paper base material 3, there is stacked a thermoplastic resin 
layer 4 formed of a low density polyethylene; on the back surface 
of the paper base material, there are stacked a thermoplastic resin 
layer 5 formed of a low-density polyethylene, a barrier layer 6, 
a thermoplastic resin layer 7 formed of a thermally adhesive resin, 
and a thermoplastic resin layer 8 formed of a low density polyethylene , 
in the stated order from the back surface side of the paper base 
material 3 . While in this embodiment an aluminum foil is stacked 
as the barrier layer 6, it is also possible to use, instead of an 
aluminum foil, a barrier deposition layer, a barrier coating layer, 
a barrier resin layer, etc. 

In a top panel 9 of the container main body 1 formed of the 
container material 2 , there is provided a spout hole part for cutting 
and opening 12 in which a spout hole 10 provided in the paper base 
material 3 is sealed by a sealing layer 11. In this embodiment, 
the sealing layer 11 sealing the spout hole 10 provided in the paper 
base material 3 and constituting the spout hole part for cutting 
and opening 12 is constructed of the thermoplastic resin layer 4 
forced of a low density polyethylene, the thermoplastic resin layer 
5 formed of a low-density polyethylene, the barrier layer 6, the 
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thermoplastic resin layer 7 formed of a thermally adhesive resin, 
and the thermoplastic resin layer 8 formed of a low density 
polyethylene, which are stacked on the front and back surfaces of 
the paper base material 3 to form the container material 2 . However, 
it is also possible, for example, to provide the sealing layer by 
gluing a laminate sheet to the back surface of the spout hole . 

In Fig. 3, inside the spout hole 10 provided in the paper base 
material 3, illustrates a space between the thermoplastic resin 
layer 4 stacked on the front surface side, and the thermoplastic 
resin layer 5, the barrier layer 6, the thermoplastic resin layer 
7 and the thermoplastic resin layer 8 stacked on the back surface 
side. However, this space is only given for the sake of convenience 
in order to make the figure easier to understand . In some embodiments , 
the thermoplastic resin layer 4 stacked on the front surface side, 
and the thermoplastic resin layer 5, the barrier layer 6, the 
thermoplastic resin layer 7 and the thermoplastic resin layer 8 
stacked on the back surface side, are integrally stacked together 
within the spout hole 10 to form the sealing layer 11. 

Mounted to the top panel 9 is a spout plug 16 situated on the 
spout hole part for cutting and opening 12 and composed of a spout 
14 incorporating a rotary cutting blade 13 and a cap 15. The spout 
plug 16 has, on the inner and outer peripheral surfaces of the spout 
14, screw portions 17, 18 inclined in opposite directions; and the 
cap 15 has, on the inner peripheral surface thereof, a screw portion 
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19 to be threadingly engaged with the screw portion 17, and is 
threadingly engaged with the outer periphery of the spout 14 . 

The rotary opening blade 13 has comb- teeth- like edge portions 

20 at the lower end of a cylindrical body whose diameter is set 
smaller than at least the diameter of the spout hole 10 provided 
in the paper base material 3 ; further, on the outer peripheral surface 
thereof, it has a screw portion 21 to be threadingly engaged with 
the screw portion 18 on the inner peripheral surface of the spout 
14, and is threadingly engaged with the inner periphery of the spout 

14 . In the inner peripheral surface of the rotary opening blade 

13, there is formed a key groove 22 in the axial direction and, 
on the inner peripheral surface of a top plate 23 of the cap 15, 
there is provided a key 24 which is engaged so as to be axial ly 
slidable with respect to the key groove 22 formed in the inner 
peripheral surface of the rotary opening blade 13 to transmit the 
rotation of the cap 15 to the rotary opening blade 13 . 

Further, the cap 15 and the rotary opening blade 13 are set 
such that, when the cap 15 is threadingly engaged with the spout 

14, the rotary opening blade 13 is situated inside the spout 14 
along with the edge portions 20 thereof (see Fig. 4) ; when the cap 

15 is turned so as to be detached from the spout 14, the rotary 
opening blade 13 rotates, and moves in a direction opposite to the 
cap 15; when the cap 15 is detached from the spout 14, the edge 
portions 20 of the rotary opening blade 13 protrude outwardly to 



a sufficient degree from the lower end of the spout 14 (see Fig. 
8) . 

A flange portion 25 is formed on the outer periphery of the 
lower end of the spout 14, and fusion is effected, with the flange 
portion 2 5 situated on the spout hole part for cutting and opening 
12 , thereby mounting the spout plug 16 to the top panel 9 . The mounting 
is effected such that the spout hole 10 provided in the paper base 
material 3 and the rotary opening blade 13 formed of a cylindrical 
body are situated coaxially with respect to each other. 

The rotary opening blade 13 of the spout plug 16 is composed 
of a thermoplastic resin formed of polypropylene, the spout 14 is 
formed of a thermoplastic resin formed of a low density polyethylene, 
and the cap 15 is composed of a thermoplastic resin formed of a 
high density polyethylene. 

In the spout hole part for cutting and opening 12, to which 
the spout plug 16 is mounted, there is provided a cut and opened 
piece fall prevention mechanism 26 which leaves uncut a part of 
a cut and opened piece 11a produced when the sealing layer 11 is 
cut and opened by the rotary opening blade 13 of the spout plug 
16, and which endows the uncut part of a cut and opened piece 11a 
with a hinge function . 

In this embodiment, a protrusion 27 protruding into the spout 
hole 10 is formed on a part of the periphery of the spout hole 10 
provided in the paper base material 3, and the protrusion 27 serves 
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as the cut and opened piece fall prevention mechanism 26 provided 
in the spout hole part for cutting and opening 12 . 

The protrusion 2 7 has a width W and a protrusion length L which 
secure a sufficient fluid pouring opening due to the cut and opened 
piece 11a that has been cut, and is not cut by the rotary opening 
blade 13; further, it is easily bent by the rotary opening blade 
13 running thereon, with the rotary opening blade gliding on the 
upper surface of the protrusion to disperse the force applied to 
the protrusion and avoid cutting. 

The radius of the cutting line C of the rotary opening blade 
13 of the spout plug 16 situated in the spout hole 10 in which the 
protrusion 2 7 is formed must be smaller than the radius of the spout 
hole 10 and larger than the distal end portion of the protrusion 
27 protruding into the spout hole 10 . In particular, it is desirable 
for the cutting line C of the rotary opening blade 13 to strike 
a portion near the center in the protruding direction of theprotmsion 
27 protruding into the spout hole 10 . If the cutting line C strikes 
a portion near the base portion of the protrusion 27 protruding 
into the spout hole 10, a cutting force is strongly exerted, and 
the protrusion 27 may be cut from the base portion. If the cutting 
line C strikes a portion near the distal end of the protrusion 27 
protruding into the spout hole 10, the rotary opening blade 13 may 
glide past the distal end without running on the protrusion 27 to 
cut the sealing layer, with the result that the cut and opened piece 
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fall prevention mechanism 26 fails to function as such. 

In this embodiment , the width W of the protrusion 2 7 as measured 
as the distance between the ends of a portion near the base portion 
is 5 mm, and the protrusion length L thereof as measured from the 
periphery of the spout hole 10 is 5 mm so that the cutting line 
Cof the rotary cutting blade 13 may strike a position of the protrusion 
27 approximately 2 mm from the base portion thereof (see Fig. 5) . 

Further, there are no particular limitations regarding the 
configuration of the protrusion 27 as long as it secures a sufficient 
fluid pouring opening due to the cut and opened piece 11a that has 
been cut, and exhibits a hinge function by which it is bent by the 
rotary opening blade 13 running thereon without being cut by the 
rotary opening blade 13. For example, the protrusion may be 
rectangular as shown in Fig. 6(a) , V-shaped as shown in Fig. 6(b) , 
or trapezoidal as shown in Fig. 6(c), or plural as shown in Fig. 
6(d) . 

Further, as shown in Fig. 7, to make the protrusion 2 7 easier 
to bend, there may be formed a hinge portion 28 by piercing the 
paper base material 3 along all or a part of a line connecting portions 
near the ends of the base portion of the protrusion 27, or by a 
half -cut notch or a creased line. In this embodiment, the hinge 
portion 28 is formed at the base portion of the protrusion 27. 

In the paper container for fluid having a spout plug, 
constructed as described above, when, in opening the spout hole 
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part for cutting and opening 12, the cap 15 of the spout plug 16 
is rotated, the rotary opening blade 13 descends while rotating 
with the rotation of the cap 15, and cuts the sealing layer 11 sealing 
the spout hole 10 provided in the paper base material 3 forming 
the spout hole part for cutting and opening 12 . The cutting of the 
sealing layer 11 is effected with the edge portions 20 while the 
rotary opening blade 13 rotates by 360 degrees or more, so that 
even if the sealing layer 11 sealing the spout hole 10 is thick, 
the cutting and opening canbe effected easily and reliably . Further, 
the spout hole part for cutting and opening 12 is provided with 
the cut and opened piece fall prevention mechanism 26 for leaving 
uncut a part of the cut and opened piece 11a produced when the sealing 
layer 11 is cut and opened by the rotary opening blade 13 of the 
spout plug 16 and for endowing the uncut part of the cut and opened 
piece 11a with a hinge function, so that it is possible to prevent 
the cut and opened piece 11a from falling into the container 1, 
and the cut and opened piece 11a is pressed to be bent by the rotary 
opening blade 13 using the uncut part as a hinge, making it possible 
to prevent the spout hole 10 from being clogged by the cut and opened 
piece 11a. 

In this embodiment, as the cut and opened piece fall prevention 
mechanism 26 provided in the spout hole part for cutting and opening 
12, there are provided, on a part of the periphery of the spout 
hole 10 provided in the paper base material 3, the protrusion 27 
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protruding into the spout hole 10 and, at the base portion of the 
protrusion 2 7 , the hinge portion 2 8 by piercing the paper base material 
along all or a part of a line connecting portions near the ends 
of the base portion of the protrusion 27, or by a half -cut notch 
or a creased line. Due to this arrangement, when opening the spout 
hole part for cutting and opening 12, the rotating rotary opening 
blade 13 runs on the protrusion 27, with the result that the portion 
concerned remains as an uncut part, making it possible to reliably 
prevent the cut and opened piece 11a of the sealing layer 11 obtained 
through cutting by the rotary opening blade 13 from falling into 
the container 1 . 

Further, when the rotary opening blade 13 contacts the 
protrusion 27, the protrusion 27 is easily bent starting with the 
hinge portion 28, whereby the rotary opening blade 13 glides on 
the upper surface of the protrusion 27, and the cutting force applied 
to the protrusion 27 is dispersed, so that it is unlikely that the 
protrusion 27 will be damaged, and it is possible to reliably leave 
an uncut part in a part of the cut and opened piece 11a of the sealing 
layer 11. Further, the protrusion 27 is pressed to be bent starting 
with the hinge portion 28 formed at the base portion thereof by 
the rotary opening blade 13 running thereon, so that the cut and 
opened piece 11a, connected to the protrusion 27, is also brought 
into a bent state, thereby preventing the spout hole 10 from being 
clogged by the cut and opened piece 11a. 
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Further, in this embodiment, the radius of the cutting line 
C of the rotary opening blade 13 of the spout plug 16 is set larger 
than the radius of the spout hole 10 and larger than the distal 
end portion of the protrusion 27, so that when opening the spout 
hole part for cutting and opening 12, the rotating rotary opening 
blade 13 can reliably run on the protrusion 21 , whereby it is possible 
to reliably leave an uncut part in a part of the cut and opened 
piece 11a of the sealing layer 11. 

As described above, according to the present invention, a paper 
container for fluid having a spout plug in which the spout plug 
formed of a spout positioned on a spout hole part for cutting and 
opening and incorporating a rotary opening blade and a cap, is fitted 
to a top panel having the spout hole part for cutting and opening, 
in which a spout hole formed in a paper base material is sealed 
by a sealing layer, characterized by including a cut and opened 
piece fall prevention mechanism for leaving, in the spout hole part 
for cutting and opening, uncut a part of a cut and opened piece 
produced when the sealing layer is cut and opened by the rotary 
opening blade of the spout plug and for endowing the uncut part 
of a cut and opened piece with a hinge function. Therefore, when 
opening the spout hole part for cutting and opening, cutting is 
effected by rotating the rotary opening blade of the spout plug 
by 360 degrees or more, whereby it is possible to effect opening 
easily and reliably even when the sealing layer is thick. Further, 
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in the spout hole part for cutting and opening, there is provided 
a cut and opened piece fall prevention mechanism by which a part 
of the cut and opened piece produced when the sealing layer is cut 
and opened by the rotary opening blade of the spout plug is left 
uncut and is endowed with a hinge function, so that the cut and 
opened piece is prevented from falling into the container, and the 
uncut part is pressed to be bent by the rotary opening blade, with 
the uncut part being used as a hinge, thereby preventing the spout 
hole from being clogged by the cut and opened piece. Further, the 
cut and opened piece fall prevention mechanism is provided on the 
paper container side, and there is no need to provide a cut and 
opened piece fall prevention mechanism in the spout plug, so that 
the construction of the spout plug is simplified, which makes the 
production of the paper container so much easier and helps to achieve 
a reduction in cost . 
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